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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A176associated with the risk of primary hip and knee replacement. The risk
seemed to be strongest related to more vigorous levels of PA, for those
under 45 years of age at baseline, and for women.Table 1. Crude incidence rate and adjusted hazard ratios for THR and TKR by levels of PA
PA level Person-years No. of THRs No. of TKRs Incidence rate* THR Incidence rate* TKR Adjusted HR (95% CI)# THR Adjusted HR (95% CI)# TKR
Inactive 60227 141 92 2.3 1.5 0.93 (0.76-1.17) 0.95 (0.72-1.25)
Low 579963 1080 674 1.9 1.2 1.00 1.00
Moderate 160285 187 127 1.2 0.8 1.02 (0.85-1.22) 1.14 (0.92-1.41)
High 158682 228 126 1.4 0.8 1.29 (1.09-1.51) 1.10 (0.89-1.36)
p (test for trend) 0.003 0.20270
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Purpose: Vigorous physical activity is often considered a risk factor for
knee and hip osteoarthritis (OA), but its effect on spinal OA is poorlyAssociation between physical activity and 6-year incidence of severe thoracolumbar facet joint OA
Physical Activity* Men (N ¼ 512) Women (N ¼ 618)
n N FJ OA Incidence % OR# 95% CI n N FJ OA Incidence % OR# 95% CI
Quartile 1 19 129 15% 1.00 - 34 153 22% 1.00 e
Quartile 2 20 126 16% 1.07 0.54e2.12 36 158 23% 1.01 0.59e1.74
Quartile 3 17 129 13% 0.78 0.38e1.61 43 156 28% 1.34 0.79e2.28
Quartile 4 29 128 23% 1.54 0.80e2.95 42 151 28% 1.38 0.80e2.36
Trend, p 0.29 0.15
* Framingham physical activity index (unitless) quartiles:Men 1¼26.4-33.2, 2¼33.3-36.9, 3¼37.0-41.6, 4¼41.7-71.0 Women 1¼26.3-32.8, 2¼32.9-35.9, 3¼36.0-39.3, 4¼39.4-
78.2
# Adjusted for age (years) and body mass index (kg/m2)understood. Few risk factors for lumbar facet joint OA (FJ OA) have been
identiﬁed, and even less is known about risk factors for thoracic FJ OA.
We conducted a longitudinal study to determine whether physical
activity increases the incidence of severe FJ OA in the thoracic and
lumbar spine on computed tomography (CT) among community-
dwelling women and men.
Methods: Study participants included 1,201 members (618 women,
512 men) of the Framingham Study with baseline and 6-yr follow-up
scans acquired by multidetector CT (mean age 61 yr, range, 40-85 yr).
A radiologist, blinded to clinical information, used an ordinal scale
(0¼normal, 1¼mild, 2¼moderate, or 3¼severe) to evaluate presence
and severity of FJ OA from T4-L5 on paired baseline and follow-up
scans. A standardized atlas was used to identify severe FJ OA, indi-
cated by any of the following: marked or total joint space narrowing,
large osteophytes, severe articular process hypertrophy, severe
articular erosions, severe subchondral cysts, or joint space vacuum
phenomenon. Our primary outcome was incidence of severe thor-
acolumbar FJ OA deﬁned at the participant level as having any joint
that was graded as < 2 (moderate) at baseline that developed grade 3
(severe) by follow-up. Physical activity was assessed using the Fra-
mingham Physical Activity Index (PAI), a validated measure of met-
abolic work based on hours/day of heavy, moderate, light, and
sedentary activity. We used logistic regression to calculate odds ratios
(OR) and 95% conﬁdence intervals (CI) for the association between
physical activity (quartiles, Q1¼low as reference) and incidence of
severe FJ OA, adjusted for age and body mass index (BMI [kg/m2]).
We also compared FJ OA incidence in individuals in the highest
quartile of physical activity (Q4) versus lower levels of activity (Q1-
Q3). Analyses were stratiﬁed by sex.
Results: 6-yr incidence of severe thoracolumbar FJ OA was 25% in
women and 17% inmen. Mean PAI (unitless, range 26.3-78.2) was 37 ± 6
in women and 38 ± 7 in men. FJ OA incidence was 15% in the lowest
quartile (Q1) of physical activity and 23% in the highest quartile (Q4) inmen, and 22% in the lowest quartile (Q1) and 28% in the highest quartile
(Q4) in women (Table). Adjusted ORs did not increase with physical
activity in men (OR ¼1.00 [Q1], 1.07 [Q2], 0.78 [Q3], 1.54 [Q4], trend
p¼0.29) or women (OR ¼1.00 [Q1], 1.01 [Q2], 1.34 [Q3], 1.38 [Q4], trendp¼0.15). FJ OA incidence was similar in individuals in the highest
quartile of physical activity compared to those in Q1-Q3 in men
(OR¼1.54 [95% CI 0.94-2.51] and in women (OR¼1.08 [95% CI 0.67-
1.74]).
Conclusions:We did not ﬁnd a signiﬁcant trend in increasing incidence
of CT-detected thoracolumbar FJ OA with increasing level of physical
activity in either women or men. A possible limitation of our study is
that the physical activity index used may not accurately quantify
mechanical loading involved in speciﬁc activities that may affect FJ OA
risk. Nevertheless, these ﬁndings indicate that current recom-
mendations for physical activity should not be altered due to concerns
about increasing risk of FJ OA.271
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Purpose: To describe the prevalence of symptomatic knee osteoarthritis
(SxOA) in Chinese population.
Methods: China Health and Retirement Longitudinal Study (CHARLS)
is a nationwide population-based longitudinal survey among Chinese
retired population. Individuals (age 45 years) and their spouses
were interviewed in 150 randomly selected counties in China during
2011-2012, with a total of 17708 subjects recruited. Trained health
professionals went door to door to administer the survey ques-
tionnaires, including socio-demographic factors (i.e., age, sex, living
address, education), socio-economic factors (i.e., local Gross Domestic
Product per capita), and medical history. Participants were asked
whether they had knee pain at the time of the interview and whether
they had been diagnosed arthritis by a physician. In this analysis we
deﬁned a subject as having SxOA if he/she responded to both ques-
tions positively
We divided subject’s age into 4 groups: <50, 50-59, 60-69 and 70
years old, and their living localities into 6 regions: East, North,
North-East, North-West, South-Central, and South-West. Individuals
living in Hainan, Ningxia, Taiwan, and Tibet were not selected in
this survey. Education was divided into 4 categories: no formal
education, elementary school only, middle/high school only, and
college or more education. Subject’s economic status was divided
into 3 categories: low (urban: 5530 to 20053 yuan; rural: 5530 to
16644 yuan), middle (urban: 20254 to 35767 yuan; rural: 16839 to
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A17727969 yuan), and high (urban: 36552 to 94297 yuan; rural: 28464
to 93043 yuan).
We used the PROC SURVEYFREQ procedure (SAS 9.2; SAS Institute, Cary,
NC, USA) to calculate the overall and sex-speciﬁc prevalence of knee
SxOA according to strata of each risk factor among all the participants.
We used the PROC SURVEYLOGISTIC procedure (SAS 9.2) to examine the
association of each risk factor with the prevalence of knee SxOA
adjusting for other potential confounders (gender, age, education, GDP
per capita, urban/rural residents and regions). Both procedures took
into account the complex survey design and non-response rate of
CHARLS survey in both estimates and the corresponding standard
errors (S.E).
Results: Included in this analysis were 17128 (96.7%) participants
(mean age: 59.8 years, women: 51.6%) who had completed data on knee
SxOA. As shown in Table 1, prevalence of knee SxOA was higher in
women than that in men, with adjusted odds ratio (OR) ¼ 1.76, 95%
conﬁdence interval (CI): 1.52-2.03. Knee SxOA prevalence increased
with age until 70 years old then levelled off (P for trend < 0.01). Subjects
who received middle/high school or college education had lower
prevalence of knee SxOA than those who received no formal or only
elementary school education (P<0.01). Participants who lived in the
rural areas had higher prevalence of knee SxOA than those lived in the
urban areas (OR¼1.63, 95% CI: 1.28-2.09). Participants living in more
developed areas had much lower prevalence of knee SxOA (5.1%) than
those living in less developed areas (11.7%) (P<0.01). As shown in Fig-
ure 1 and Table 1, there was a difference in prevalence of knee SxOA
according to geographic location (P<0.01): participants in the North and
East regions had the lowest prevalence of knee SxOA, followed by those
in the North-East (7.0%), South-Central (7.8%) and the North-West
(10.8%) regions. Participants in the South-West region had the highest
prevalence of SxOA (13.7%).
Conclusions: Prevalence of knee SxOA was higher in women than that
in men and increased with age until 70 years old. Subjects living in rural
areas, receiving less education, and having low income had higher
prevalence of knee SxOA than their counterparts. There was a wide
geographical variation in prevalence of knee SxOA, with participants in
the west regions having much higher prevalence of knee SxOA than
those living in east regions of China. Future studies are needed to
identify the potential risk factors for such regional variation in preva-
lence of knee SxOA.Table 1. Prevalence of symptomatic knee OA and adjusted OR
Men(%) Women(%) Total(%) Multivariable
adjusted OR (95% CI)
Total 5.7 10.3 8.1 e
Age (year)
<50 3.3 6.8 5.2 1.0 (reference)
50e59 5.7 9.1 7.4 1.38(1.13e1.69)
60e69 7.5 14.7 11.1 1.90(1.52e2.39)
 70 5.9 11.5 8.8 1.42(1.12e1.81)
P for trend e e e <0.01
Education
No formal education 9.9 12.2 11.7 1.0 (reference)
Elementary school 7.1 11.6 9.2 0.96(0.80e1.14)
Middle/High school 3.5 6.5 4.7 0.57(0.47e0.69)
College and over 0.8 1.6 1.1 0.15(0.07e0.35)
P for trend e e e <0.01
GDP per capita
Low 8.8 14.3 11.7 1.0 (reference)
Middle 6.4 11.1 8.8 0.91(0.72e1.15)
High 3.1 7.0 5.1 0.61(0.46e0.79)
P for trend e e e <0.01
Locality
Urban 2.9 7.2 5.2 1.0 (reference)
Rural 8.3 13.5 10.9 1.63(1.28e2.09)
P value e e e <0.01
Regions
North 3.8 7.3 5.4 1.0 (reference)
East 4.0 7.0 5.5 0.88(0.64e1.21)
North-East 4.2 9.8 7.0 1.24(0.80e1.94)
South-Central 5.3 10.3 7.8 1.21(0.87e1.68)
North-West 8,1 13.5 10.8 1.62(1.06e2.49)
South-West 10.1 17.4 13.7 1.83(1.32e2.56)
P value - - - <0.01Fig.1. Prevalence of symptomatic knee OA in different regions of China.
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Purpose: Several studies have reported that knee symptomatic osteo-
arthritis (SxOA) increases the risk of all-cause mortality. While the
underlying biological mechanisms linking knee SxOA to high mortality
are not fully understood, it has been postulated that walking disability
from knee SxOA may partially account for such an association. To date
no study has quantitatively evaluated to what extent an increased
mortality among individuals with knee SxOA is mediated through
walking disability.
Methods: Between 8/2005-10/2005, 1025 residents aged  50 years
were recruited in randomly selected rural communities in Wuchuan,
China. Participants completed a home interview and had weight-
bearing posteroanterior semiﬂexed view of radiographs at tibiofemoral
(TF) joints and skyline view of radiographs at patellofemoral (PF) joints.
During the home-interview participants were asked if they could per-
form several daily activities, including current ability of walking for 1
kilometer with no-difﬁculty, some difﬁculty, and very difﬁcult/unable
to do. We deﬁned a knee as having whole ROA if either K/L score at TF
joint  2 or presence of PFOA based on OARSI criteria. Knee SxOA was
recorded if both pain (i.e., knee pain occurred on most days in past
month) and whole ROA were present at the same knee. Subjects were
followed until November 31, 2013. First, we examined the relation of
knee SxOA to the risk of all-cause mortality using the Cox-proportional
hazards model adjusting for age, sex, body mass index (BMI), education
levels, income levels, history of occupational physical activity, and
comorbidities. We then partitioned the total effect of knee SxOA on
mortality into indirect, i.e., an effect of SxOA on mortality via current
ability of walking for 1 kilometer, and direct effect, i.e., an effect of SxOA
not through current ability of walking for 1 kilometer using a marginal
structural model.
Results: Over 8 years of follow-up period, 99 subjects died. As shown in
Table 1, the mortality rates were higher among subjects with knee SxOA
(32.6/1000 person-years) than those without SxOA (10.9/1000 person-
years), with an adjusted hazard ratio of 1.98 (95% conﬁdence interval:
(CI): 1.09-3.62). The indirect effect of knee SxOA on mortality was 1.92
(95% CI: 0.86-4.26) whereas the direct effect was 1.08 (95% CI: 0.55-
2.12), suggesting that effect of knee SxOA on all-cause mortality was
almost entirely mediated through its effect on current ability of walking
in 1 kilometers.
Conclusions: In this population-based longitudinal study, we found
that an increase in all-cause mortality among subjects with knee SxOA
was mainly mediated through its effect on walking disability.
